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Description 

The invention relates to a seat assembly for a motor 
vehicle seat according to the precharacterizing clause 
of patent claim 1 . 

A seat assembly of this type comprises a seat frame 
which defines a seat surface for a motor vehicle 
occupant, and a backrest which is coupled pivotably to 
a frame subassembly of the seat and can be folded about 
a pivot axis onto the seat surface, 

A seat arrangement of this type can serve both for 
forming a front seat and for forming a rear seat of a 
motor vehicle. It permits the backrest of the 
corresponding motor vehicle seat to be folded forward 
onto the seat surface in order to provide additional 
storage space. As a rule, the corresponding seat 
surface is formed by a seat cushion which is arranged 
on the seat frame. The seat frame therefore defines the 
seat surface insofar as it determines the position of 
the seat cushion. However, the seat surface is not 
formed by the seat frame itself, but rather by the seat 
cushion. 

In the case of a seat assembly of the type mentioned at 
the beginning, there is the problem that when it is 
folded forward the backrest may collide with the 
windshield, in particular via a head restraint provided 
on the backrest, (in the case of a front seat) or with 
the backrest of another seat (in the case of a rear 
seat) . 
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It is therefore necessary, before the backrest is 
folded forward onto the seat surface, to remove the 
head restraint from the backrest and to deposit it at a 
separate location. This considerably impairs the ease 
5 with which a seat assembly having a backrest which can 
be folded forward is operated. 

The invention is therefore based on the problem of 
improving a seat assembly of the type mentioned at the 
10 beginning in respect of the ease with which it is 
operated. 

This problem is solved according to the invention by 
the provision of a seat assembly having the features of 
15 patent claim 1. 

According thereto, the pivot axis of the backrest is 
moved (displaced) along a predetermined path when the 
backrest is folded forward onto the seat surface, so 
20 that it changes its spatial position. 

This path can be selected in such a manner that a 
collision of the backrest of the corresponding vehicle 
seat with other vehicle components is avoided, in 

25 particular by the path being selected in such a manner 
that, when the backrest is folded forward, the upper 
edge of the backrest (and therefore also a head 
restraint arranged on the upper edge of the backrest) 
are moved along a curve which rules out a collision 

30 with other vehicle components. 

In this case, the pivot axis of the backrest can be 
formed by a physical subassembly, i.e. it is not a 
merely virtual pivot axis, but on the contrary a 
35 bearing spindle via which the backrest is mounted 
pivotably on a frame subassembly of the motor vehicle 
seat . 
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When the backrest is folded forward, this pivot axis is 
positively guided along the predetermined path by means 
of a guide device, for example in the form of a guide 
slot, in such a manner that the desired movement of the 
upper edge of the backrest is achieved - 

As an alternative to a guide device which extends along 
the predetermined path for the movement of the pivot 
axis, the pivot axis may also be guided by the 
provision of a long stretched-out guide element via 
which the pivot axis is connected to the associated 
frame subassembly and which, when the backrest is 
folded forward, is moved in such a manner that the 
pivot axis moves on the predetermined curved path. 
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A suitable element of this type is, in particular, a 
guide lever which is coupled pivotably to the frame 
subassembly. 

5 In order to ensure a defined movement of the pivot axis 
when the backrest is folded forward, the backrest can 
additionally be connected to the frame subassembly in a 
section spaced apart from its pivot axis (bearing 
spindle) , for example via a coupling element in the 

10 form of a coupling lever which extends from the 
backrest to the frame subassembly. As an alternative, 
the additional coupling of the backrest and frame 
subassembly can take place via a guide device in the 
form of a guide slot in which a section, spaced apart 

15 from the pivot axis, of the backrest is guided when it 
is folded forward - 

According to one variant of the invention, the pivot 
axis is moved on a closed path when the backrest is 

20 folded forward, with the result that, after the 
backrest is completely folded forward, the pivot axis 
is again at the same point as before the folding 
movement started. This may also be achieved by the fact 
that the pivot axis is moved from one end to the other 

25 end of an open curved path and back again to the first 
end of this cuirved path when the backrest is folded 
forward. 

According to one development of the invention, means 
3 0 are provided for locking the pivot axis in the position 
which corresponds to a backrest swung up into a use 
position, and/or in the position which the backrest 
assxjmes after being folded forward onto the seat 
surface. Accordingly, the pivot axis can be locked in 
35 both end positions of the backrest, i.e. both in the 
use position existing before the backrest is folded 
forward onto the seat surface and in the position 
existing after the backrest is folded forward onto the 
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seat surface. A backrest swung up into a use position 
is understood here as meaning a position of the 
backrest in which the latter is suitable for supporting 
the back of a person sitting on the corresponding 
5 vehicle seat and is not folded forward onto the seat 
surface to provide transportation space. 

An example of a suitable locking means is a pivotably 
mounted locking lever. 

10 

According to a further embodiment of the invention, an 
adjusting device, by means of which the inclination of 
the swung -up 



wo 2004/030979 PCT/DE2003/003143 

- 4 - 

backrest can be adjusted between various use positions, 
is additionally provided- This adjusting device does 
not therefore serve for folding the backrest forward 
onto the seat surface, but rather for being able to 
5 somewhat change the angle of inclination of the swung- 
up backrest in order to be able to adapt it to the 
individual requirements of a vehicle occupant- In this 
case, however, the backrest always remains in a 
position in which it is suitable for supporting the 
10 back of a person on the corresponding vehicle seat. 

This adjustment of the inclination of the backrest can 
take place, depending on the configuration of the 
adjusting device provided for this, directly onto the 
15 backrest itself by manual action or by means of a 
drive, if appropriate an electric drive, coupled to the 
backrest. 

In order to fix a previously adjusted inclination of 

20 the backrest, a locking device may be provided which 
can be formed, on the one hand, by a self -locking 
configuration of the adjusting device provided for 
adjusting the inclination of the backrest or a brake 
interacting with said adjusting device or, on the other 

25 hand, by separate locking means, in particular if the 
adjustment of the inclination of the backrest is to 
take place by means of direct manual action on the 
backrest. Separate locking means of this type may 
comprise a primary locking element which acts on the 

30 backrest in order to fix it, and a secondary locking 
element which blocks the primary locking element in a 
position in which it brings about the fixing of the 
backrest. The secondary locking element can furthermore 
serve to disengage the primary locking element from the 

35 backrest if the adjustment of the inclination of the 
backrest is to be changed. 

According to another aspect of the invention, a seat 
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assembly for a motor vehicle has a seat frame which 
defines a seat surface for a motor vehicle occupant and 
extends in the longitudinal direction of the seat, and 
a backrest which is arranged on a frame subassembly of 
5 the corresponding motor vehicle seat, the backrest 
being displaceable with respect to the seat frame in 
the longitudinal direction of the seat by means of a 
lever arrangement. 

10 This firstly enables the seat cushion depth to be 
matched to the individual requirements of a motor 
vehicle occupant and secondly enables additional 
storage space to be provided behind the corresponding 
vehicle seat by displacing the backrest forward. 
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The longitudinal direction of the seat, along which the 
seat frame extends, is understood here as meaning that 
direction along which the thighs of a person situated 
on the corresponding vehicle seat extend- With 
5 reference to the installed state of the seat in a motor 
vehicle, this corresponds to the longitudinal direction 
of the vehicle (direction of travel) . 

The longitudinal displaceability of the backrest can 
10 additionally be achieved by a longitudinal guide, for 
example in a form of a guide slot, in which the lever 
arrangement, in particular a pair of articulated levers 
in the form of a parallelogram arrangement, is guided. 

15 The means for displacing the backrest in the 
longitudinal direction of the seat can act on the frame 
subassembly to which the backrest is coupled in a 
manner such that it can folded forward and/ or adjusted 
in inclination. This enables the longitudinal 

20 displaceability of the backrest to be combined with the 
adjustment of the inclination and/or with the 
possibility of folding the backrest forward. 

According to a further aspect of the invention, the 
25 seat assembly has a pivotably mounted backrest which 
can be adjusted in its inclination and has a front side 
serving to support the seat user's back, and a spring 
arrangement having at least one elastic element with 
which the backrest is prestressed elastically in such a 
3 0 manner that if has the tendency to tilt forward and 
lean with its front side against the seat user's back. 
The inclination of this backrest can be adjusted 
counter to the action of the spring arrangement by the 
application of force to the front side of the backrest. 
35 That is to say, in the released state of the 
inclination-adjusting . means, the backrest, under the 
action of the spring arrangement, automatically assumes 
its frontmost use position in which it serves to 



wo 2004/030979 PCT/DE2003/003143 

- 5a - 

support a vehicle occupant's back and, under the action 
of a compressive force applied, for example, by the 
seat user's back, can be pivoted into a use position, 
in which it is inclined rearward to a greater extent, 
5 and can be locked in this position by means of a 
locking device. 

In this case, the spring arrangement acts on a gear 
element which is operatively connected to the backrest 
10 and which is assigned a locking device with which the 
gear element can be locked .in a plurality of different 
positions . 
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This design is based on the technical principle of not 
allowing the spring element, with which the backrest is 
prestressed in the direction of a forwardly inclined 
position, to engage on the backrest itself, but rather 
5 on a gear element which is connected to the backrest 
either directly or indirectly via further parts of a 
gear arrangement. This firstly permits a transmission 
of the torque acting on the gear element owing to the 
prestressing force of the spring arrangement, with the 
10 result that the torque which acts on the backrest 
itself and which has the tendency to pivot the backrest 
forward, can be set in a specific manner through 
selection of the transmission ratio. 

15 An important advantage also resides in the fact that 
since the spring arrangement acts indirectly on the 
backrest (via at least one gear element) , the usually 
possible folding of the backrest forward onto the seat 
surface and subsequent folding of it back into a use 

2 0 position is not influenced by the action of the spring 

element. In particular, it is not necessary to overcome 
the prestressing force of the spring arrangement when 
folding the backrest back out of its position folded 
forward onto the seat surface into an upright use 
25 position (if appropriate somewhat inclined with respect 
to the vertical) . The folding of the backrest forward 
can take place, on the one hand, in order to provide 
additional transportation space in the region of the 
corresponding motor vehicle seat or, on the other hand, 

3 0 to trigger an "easy-entry mechanism" which, in the case 

of two-door motor vehicles, is intended to facilitate 
entry to one of the rear seats by enabling the vehicle 
seat together with the backrest folded for^A^ard to be 
displaced in the longitudinal direction of the seat 
35 into a front position. 

The gear element on which the spring arrangement acts 
is preferably operatively connected here to the 
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backrest in such a manner that, in the locked state of 
the locking device assigned to the gear element, the 
backrest is also locked at the same time in its 
particular pivoting position (inclination with respect 
5 to the vertical) and that, in the unlocked state of the 
locking device, the inclination of the backrest can be 
adjusted, specifically either forward under the action 
of the spring arrangement or rearward counter to the 
action of the spring arrangement. 

10 

In this case, the gear element may form part of a gear 
arrangement, in particular a lever arrangement, via 
which the spring arrangement is operatively connected 
to the backrest. Appropriate configuration of the gear 
15 arrangement enables a desired transmission ratio to be 
set for the transmission 
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to the backrest of the movement exerted on the gear 
element by the spring arrangement. 

In one particularly preferred development of the 
5 invention, the at least one gear element is assigned a 
coupling by means of which the backrest can be 
decoupled from the gear element in such a manner that 
the backrest can be folded forward in the direction of 
the seat surface of the motor vehicle seat without the 

10 gear element being moved. This means firstly that the 
backrest, given appropriate actuation of the coupling, 
is coupled from the spring arrangement acting on the 
gear element, so that the spring element does not act 
on the backrest when the backrest is folded forward 

15 onto the seat surface and when the backrest is 
subsequently folded back into a use position. 

According to one variant of the invention, the 
decoupling of the backrest from the gear element is 

2 0 made possible by the fact that the pivot axis of the 
backrest, when the backrest is folded forward onto the 
seat surface (and likewise when it is subsequently 
folded back into a use position) , is guided along a 
path which is predetermined for the pivot axis by a 

25 guide device and which is selected in such a manner 
that the movement of the pivot axis along the path 
enables an otherwise possible reaction of the pivoting 
movement of the backrest on the gear element to be 
compensated for (neutralized) . 

30 

According to another variant of the invention, the gear 
element is completely disengaged from the backrest when 
the coupling device is actuated, so that the gear 
element is connected to the backrest neither directly 
35 nor indirectly (via further structural elements) . This 
variant of the invention can be realized, for example, 
by the gear element (and, if appropriate, further 
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elements of the gear arrangement via which the gear 
element is connected to the backrest) being arranged on 
a baseplate which can be moved, in particular can be 
pivoted about an axis, in such a manner that the gear 
5 element becomes disengaged from the backrest. In this 
case, the baseplate is preferably prestressed 
elastically in the direction of the state in which the 
gear element is connected to the backrest, and has to 
be moved (pivoted) counter to this prestressing in 
10 order for the gear element and backrest to be 
disengaged. 
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In order to move, i.e. in particular to pivot, the 
baseplate, an adjusting element, which interacts with 
the baseplate and is in the form of an adjusting lever 
guided in a slot of the baseplate, is provided. 

5 

In one development of the invention, blocking means are 
furthermore provided with which the coupling can be 
locked both in the state in which the gear element is 
coupled to the backrest and in the state in which the 
10 gear element is decoupled from the backrest. 

In the variant of the invention mentioned first, the 
blocking means are preferably formed by a pivotably 
mounted locking lever which, in the locked state, acts 
15 on the pivot axis and prevents its movement along the 
path defined by the guide device. 

In the second variant of the invention, the blocking 
means are preferably formed by the above-described 
20 adjusting element in the form of an adjusting lever 
which also serves to move (pivot) the baseplate and is 
prestressed in the direction of the locked state, 
preferably by means of .an elastic element. 

25 The locking device assigned to the gear element can be 
formed in a known manner by a "primary locking element" 
which, in the locked state, blocks a movement of the 
gear element, and by a secondary locking element which, 
in turn, blocks the primary locking element in the 

30 locked state and, in order to unlock the locking 
device, has to be actuated counter to a prestressing 
force or another force acting in the direction of the 
locked state. 

35 In one preferred embodiment of the invention, the gear 
element, on which the spring arrangement assigned to 
the backrest acts according to the invention, is formed 
by a toothed segment lever, the toothing of which can 
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be brought into engagement with an associated toothing 
of the primary locking element - 

Further features and advantages of the invention will 

become clear in the following description of an 

exemplary embodiment with reference to the figures. 
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fig. 1 

5 

figs 2a, 2b 

10 

figs 3a, 3b 

15 

fig. 4 

20 

fig. 5 

25 

fig. 6 
30 fig. 7 

figs 8a, 8b 

35 

figs 9a, 9b 
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shows a schematic illustration of a 
motor vehicle seat with an inclination- 
adjustable backrest which can also be 
folded forward onto the seat surface of 
the motor vehicle seat; 

show details of a device for adjusting 
the inclination of the backrest from 
figure 1; 

shows details of a device for folding 
the backrest from figure 1 forward onto 
the seat surface; 

shows a modification of the device, 
which is illustrated in figures 2a and 
2b, for adjusting the inclination of the 
backrest; 

shows a modification of the device, 
which is illustrated in figures 3a and 
3b, for folding the backrest forward; 

shows an arrangement with a device for 
folding a backrest, which cannot be 
adjusted in inclination, forward; 

shows a further modification of the 
device, illustrated in figures 3a and 
3b, for folding the backrest forward; 

show a device for displacing a backrest 
of a motor vehicle seat in the 
longitudinal direction of the seat; 

show a combination of a device for 
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adjusting the inclination of a backrest 
of a motor vehicle seat together with a 
device for folding the backrest forward 
onto the seat surface and a device for 
displacing the backrest in the 
longitudinal direction of the seat; 

figs 10-llc show a modification of the arrangement 

from figures 2a-2b; 

figs 12a and 12b show a perspective illustration and a 

side view of a motor vehicle seat with a 
backrest which can be adjusted in its 
inclination and 
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can additionally be folded forward onto 
the seat surface and has a variable 
pivot axis; 



5 figure 13 shows an illustration of a detail of the 

motor vehicle seat from figures 12a and 
12b in the region in which the backrest 
is connected to the seat frame so as to 
illustrate the means which permit the 

10 adjustment of the inclination and the 

folding of the backrest forwards- 
figure 14 shows a modification of the exemplary 

embodiment from figure 13 with respect 

15 to the means which permit the adjustment 

of the inclination and the folding of 
the backrest forward about a variable 
pivot axis . 



20 In all the figures, the individual components of a seat 
assembly are in each case illustrated transparently. 

Figure 1 illustrates a backrest R of a motor vehicle 
seat with a head restraint K in an upright use 
25 position, on the one hand, and in an essentially 
horizontal position in which it is folded forward onto 
a seat surface F, on the other hand. The seat surface F 
is formed by a seat cushion on a seat frame. 

3 0 The backrest R can firstly be adjusted in its 
inclination N between various use positions. These use 
positions are distinguished in each case by the fact 
that the backrest is suitable in the particular use 
position to support the back of a person on the 

35 corresponding motor vehicle seat. With reference to the 
installed state of a motor vehicle seat in a motor 
vehicle, the range of use usually extends from the 
vertical orientation of the backrest R (along the 
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vertical vehicle axis 2) to a backrest R inclined 
rearward to a great extent. 

In addition, the backrest R can be folded forward in 
the direction of the seat surface F, which is formed by 
the seat cushion arranged on the seat frame, in order 
to provide additional transportation space in the 
vehicle. This is in particular of importance in the 
case of a rear seat, as is illustrated in figure 1. 

When the backrest R of a rear seat is folded forward, 
there is the problem that the upper side of the 
backrest or the head restraint K arranged thereon may 
collide with the 
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backrest of a front seat V. This becomes clear with 
reference to the curve A, which is illustrated by 
dashed lines in ficfure 1 and illustrates the movement 
of the upper side of the head restraint K when the 
5 backrest R is pivoted about a defined axis in the lower 
region of the backrest. It can be seen that this curve 
A intersects the backrest of the front seat V. This 
means that the backrest R of the rear seat can be 
folded forward onto the seat surface F only if the head 
10 restraint K has been removed beforehand. This reduces 
the ease of operating the device for folding the 
backrest R forward. 

According to the invention, the device for folding the 
15 backrest R forward onto the seat surface F is now 
configured in such a manner that the pivot axis about 
which the backrest R is pivoted when it is folded onto 
the seat surface F is moved in such a manner during the 
process of folding the backrest forward that a 

2 0 collision of the upper edge of the head restraint K 

with the front seat V is avoided. 

A corresponding curved path B of the upper edge of the 
head restraint K is illustrated in figure 1 by a solid 
25 line. It can be seen that, during the folding of the 
backrest forward, the pivot axis is first of all moved, 
on the one hand, upward (along the vertical vehicle 
axis z) and, on the other hand, rearward (counter to 
the longitudinal axis x of the vehicle) . This enables 

3 0 the corrected curved path B to be displaced somewhat 

upward (along the vertical vehicle axis z) and somewhat 
rearward (counter to the longitudinal direction x of 
the vehicle) in relation to the original curved path A 
(which arises when the backrest is folded over about a 
35 fixed pivot axis) . This prevents a collision of the 
upper edge of the head restraint K with the backrest of 
the front seat V. 
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In addition, the backrest R of the vehicle seat 
illustrated in figure 1 can be displaced with respect 
to the seat frame U and the seat surface F in the 
5 longitudinal direction L of the seat. In this case, the 
longitudinal direction L of the seat is defined as that 
region along which the seat frame and the seat cushion, 
which is arranged thereon and forms the seat surface F, 
extend. When a vehicle seat is installed in a motor 

10 vehicle, the longitudinal direction L of the seat 
corresponds to the longitudinal direction x of the 
vehicle. That is to say, the longitudinal direction L 
of the seat corresponds to that direction along which a 
vehicle seat can usually be displaced by means of a 

15 longitudinal adjustment of the seat. 

The displacement of the backrest R in the longitudinal 
direction L of the seat (or longitudinal direction x of 
the vehicle) with respect to the seat frame and the 
2 0 seat surface F can 
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serve different purposes: firstly, this enables the 
seat cushion depth to be adjusted in order to adapt it 
to the individual requirements of a vehicle occupant . 
Secondly, displacement of the backrest R forward in the 
5 longitudinal direction L of the seat enables additional 
storage space to be obtained behind the backrest R. 
Conversely, displacement of the backrest R rearward can 
additionally help the backrest R, when it is folded 
forward, not to collide with the front seat V. 

10 

The subassemblies 1, 2, 3, 4, 5 of the motor vehicle 
seat illustrated in figure 1, which subassemblies 
permit the inclination of the backrest to be adjusted, 
the backrest to be folded forward onto the seat surface 
15 and the backrest to be displaced in the longitudinal 
direction of the seat, will be explained in greater 
detail below with reference to figures 2a to 9b. 

Figure 2a shows a backrest fitting 1 to which the 
20 backrest R, illustrated in figure 1, of a motor vehicle 
seat can be fastened and which has, in the region of 
its lower end along the vertical vehicle axis z, a 
bearing pin 10 via which it is mounted pivotably on a 
frame subassembly 2 in the form of a supporting plate 
25 of the seat assembly. The bearing pin 10 of the 
backrest fitting 1 is mounted pivotably in a guide slot 
2 0 of the supporting plate 2, so that the bearing pin 
10 and therefore the pivot axis S of the backrest 
fitting 1 can be moved between a first end 20a and a 
3 0 second end 20b of the guide slot by displacement along 
the guide slot 20. 

In the state illustrated in figure 2a, such a movement 
of the bearing pin 10 along the guide slot .20 is 
35 prevented by a locking lug 21a of a locking lever 21 
which is mounted pivotably about a bearing point 22 of 
the supporting plate 2, engages over the bearing pin 10 
and, as a result, blocks the movement thereof along the 
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The backrest fitting 1 furthermore has an extension 15 
via which the backrest fitting 1 is coupled at a 
5 distance from the bearing pin 10 to an adjusting rocker 
41 of a device 4 for adjusting the inclination of the 
backrest fitting 1, by means of a coupling lever 23. 
For this purpose, the coupling lever 23 is connected in 
an articulated manner at its one, upper end 23a to the 

10 extension 15 of the backrest fitting 1 and at its 
other, lower end 23b to the adjusting rocker 41. The 
adjusting rocker 41 can be pivoted about a bearing 
point 40 provided on the supporting plate 2 and has an 
external toothing 42 which is in engagement with a 

15 locking device 5 in such a manner 
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that a pivoting movement of the adjusting rocker 41 is 
not possible in the state illustrated in figure 2. 

The adjusting rocker 41 also has a slotted guide 43 in 
5 which a pin 44 provided on the supporting plate 2 
engages and which therefore serves to limit the 
possible pivoting range of the adjusting rocker 41. 

The adjusting device 5 assigned to the adjusting rocker 
10 41 comprises a primary locking element 51 which, as 
locking lever, can be pivoted about a bearing point 53 
provided on the supporting plate 2 and which has a 
toothing region 55 which engages in the toothing region 
42 of the adjusting rocker 41 in order to lock the 
15 latter. The primary locking element 51 is assigned a 
secondary locking element 52 which is likewise designed 
as a locking lever, can be pivoted about a further 
bearing point 54 and bears with a stop 52a against an 
assigned stop 51a of the primary locking element 51 and 
20 thereby prevents a pivoting movement of the primary 
locking element 51 that would release the toothing of 
the adjusting rocker 41. 

The secondary locking element 52 is provided with a 
25 force application point 56 at which a force can be 
introduced leading to a pivoting of the secondary 
locking element 52, with the result that the mutually 
assigned stops 51a, 52a of the two locking elements 51, 
52 become disengaged. For triggering the corresponding 
30 pivoting movement of the secondary locking element 52 
use can be made of any desired physical or technical 
principles, for example an actuator in the form of a 
solenoid or an electric motor or alternatively a manual 
actuating device, etc. 

35 

The primary locking element 51 is preferably preloaded 
by means of an elastic element, not illustrated in 
figure 2a, in such a manner that, after the pivoting of 



wo 2004/030979 PCT/DE2003/003143 

- 13a - 

the primary locking element, it is automatically 
rotated about its pivot axis 53 such that it releases 
the toothing of the adjusting rocker 41, cf . figure 2b. 
As an alternative, when the secondary locking element 
52 is pivoted, it can act on an extension 51b of the 
primary locking element 51 and, as a result, bring 
about a pivoting movement of the primary locking 
element 51 by means of which the toothing 55 thereof is 
disengaged from the assigned toothing 42 of the 
adjusting rocker 41. 
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In the state illustrated in figure 2b, a change in the 
inclination of the backrest fitting 1 and therefore of 
the backrest R can now be undertaken by the fact that a 
force is exerted manually directly on the backrest 
5 itself. This enables the inclination of the backrest 
fitting 1 to be reset on the basis of a pivoting 
movement about the pivot axis S, which is defined by 
the bearing pin 10. The pivot axis S does not move in 
this case, since the bearing pin 10 is fixed at the 
10 first end 2 0a of the guide slot 2 0 by means of the 
locking lug 21a of the locking lever 21. The setting of 
the inclination of the backrest R therefore takes place 
by means of a pivoting movement about the positionally 
fixed axis S. 

15 

After the adjusting movement is finished, the current 
setting of the inclination of the backrest fitting 1 is 
then fixed by means of the locking device 5 by the 
secondary locking element 52 being pivoted again into 
20 the position in which it acts on the primary locking 
element 51 in such a manner that the latter locks the 
adjusting rocker 41, which is coupled to the backrest 
fitting 1 via the coupling lever 23 , 

25 Figures 3a and 3b illustrate the manner in which the 
arrangement explained with reference to figures 2a and 
2b enables the backrest fitting 1 to be folded forward, 
so that the backrest R is folded forward onto the seat 
surface F, cf . figure 1. 

30 

Figure 3a shows the arrangement in a state in which the 
backrest fitting has scarcely covered half of its 
travel when being folded forward onto the seat surface, 
and figure 3b shows the completely folded- forward 
35 backrest fitting 1. 

The folding- forward of the backrest fitting 1 is made 
possible by the locking lug 21a having first of all 
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been disengaged from the bearing pin 10, which forms 
the pivot axis S of the backrest fitting 1, by the 
locking lever 21 being pivoted about its pivot axis 22, 
cf. figure 3a. The pivoting movement of the locking 
5 lever 21 which this requires can be triggered manually 
or under actuation by an external force (e.g. 
electrically) using a suitable actuator. 

After the bearing pin 10 and therefore the pivot axis S 
10 have been released, the backrest R (cf. figure 1) can 
now be folded forward together with the backrest 
fitting 1 in the direction of the seat surface F of the 
vehicle seat by the backrest R being grasped by a 
person and being moved toward the seat surface F, 
15 During this folding movement of the backrest R and of 
the backrest fitting 1, the bearing pin 10, which 
defines the respectively current pivot axis S of the 
steering fitting 1 when it is folded forward. 
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moves in the guide slot 20 between the first stop 20a 
thereof and the second stop 20b thereof. 

The movement of the bearing pin 10 in the guide slot 2 0 
5 is controlled by the coupling lever 23, via which the 
backrest fitting 1 is coupled outside its pivot axis F 
to the adjusting rocker 41. Since, when the backrest or 
the backrest fitting 1 is folded forward, the adjusting 
rocker 41 is locked by means of the assigned locking 
10 device 5, the backrest fitting 1, when being folded 
forward, is coupled via the coupling lever 23 to an 
element which is fixed on the frame (cannot be moved 
with respect to the supporting plate 2) . 

15 Under the action of the coupling lever 23 on the 
backrest fitting 1, when the backrest fitting is folded 
forward the bearing pin 10 of the backrest fitting 1 
moves from the first end 20a to the second end 20b of 
the guide slot 20 and then back again to the first end 

20 20a. When the backrest fitting 1 is completely folded 
forward, the bearing pin 10 and the pivot axis S are 
therefore situated again at the same position as at the 
start of the folding movement. This is also clear with 
reference to figure 1, according to which the two 

25 curves A (corresponding to the backrest R being folded 
forward with a positionally secured pivot axis) and B 
(corresponding to the backrest R being folded forward 
with a spatially variable pivot axis) coincide in each 
case at the beginning of the folding movement (with the 

30 backrest set upright) and at the end of the folding 
movement (with the backrest completely folded forward) . 

The transition from the curved piath A, which is 
illustrated by dashed lines in figure 1 (folding 
35 movement with spatially fixed pivot axis) to the curved 
path B, which is illustrated by a solid line (with 
spatially variable pivot axis) , the curved path B 
mentioned second being offset upward (along the 
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vertical vehicle axis z) and rearward (counter to the 
longitudinal axis x of the vehicle) in relation to the 
curved path A first mentioned, is achieved by the guide 
slot in the supporting plate 2 extending obliquely 
5 upward and rearward from its first end 2 0a to its 
second end 20b, i.e. by it having a component along the 
vertical vehicle axis z and counter to the longitudinal 
axis X of the vehicle. Outside the two end points of 
the folding movement, the bearing pin 10 and the pivot 

10 axis S are therefore always situated above and behind 
the position that they have taken up at the beginning 
of the folding movement. That position is in turn 
defined by the fact that the bearing pin 10 bears 
against the first, front/lower stop 20a of the guide 

15 slot 20 before the beginning of the folding movement. 
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In particular, when the backrest R is folded forward, 
the pivot axis S is moved, at least during the first 
part of the folding movement, along a direction (with 
one component rearward counter to the longitudinal axis 
5 X of the vehicle and one component upward along the 
vertical vehicle axis z) which is essentially opposed 
to the direction of the folding movement (with one 
component forward along the longitudinal axis x of the 
vehicle and one component rearward counter to the 
10 vertical vehicle axis z) . 

Starting from the first stop 20a of the guide slot 20, 
the further movement of the bearing pin 10 in the guide 
slot 20 between the two stops 20a, 20b is controlled by 
15 the coupling lever 23. The guide slot 20 therefore 
defines the path along which the bearing pin 10 and the 
pivot axis S can be moved when the backrest fitting 1 
is folded forward, and the coupling lever 23 determines 
the movement along this path. 

20 

By changing the geometry of the guide slot 20 and by 
varying the arrangement of the coupling lever 23, it is 
thus possible to produce any other desired paths along 
which the pivot axis S of the backrest fitting 1 can be 
25 moved, when the backrest fitting 1 is folded forward, 
in order to achieve a defined, desired movement of the 
backrest when it is being folded forward. 

Figure 4 shows a modification of the arrangement from 
3 0 figures 2a to 3b with the effect of the adjusting 
rocker 41 interacting via its toothing 42 with a 
driving pinion 45 which can be rotated manually or 
under actuation by an external force (in particular an 
electric motor) in order to set the inclination of the 
35 backrest fitting. A rotational movement of the driving 
pinion 45 is converted into a pivoting movement of the 
adjusting rocker 41 about its pivot axis 40, which 
movement is transmitted via the coupling lever 23 to 
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the backrest fitting 1 and therefore leads to a change 
in the setting of the inclination of the backrest 
fitting 1. 

The locking of the backrest fitting 1 in a certain 
position of inclination can be achieved here by the 
driving device driving the driving pinion 4 5 being of 
self-locking configuration or being coupled to a 
separate braking device. In each case, the driving 
pinion 45 has to be prevented from moving in the event 
of a torque being applied on the output side, i.e. from 
the adjusting rocker 41. 
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Figure 5 shows a further modification of the 
arrangement from figures 2a to 3b. Firstly, in the case 
of the arrangement according to figure 5, a device is 
not provided for adjusting the inclination of the 
5 backrest fitting 1. The backrest fitting 1 can 
therefore only be folded forward here onto the seat 
surface, but cannot be adjusted in its inclination 
between different positions of use. An arrangement of 
this type is suitable in particular for use in the case 
10 of rear seats of motor vehicles. 



Furthermore, the coupling, lever 2 3 from figures 2a to 
3b, via which the backrest fitting 1 is coupled outside 
its pivot axis S to an element fixed on the frame, is 

15 replaced here by a control slot 25, in which the 
extension 15 of the backrest fitting 1 is guided 
between a first end 25a and a second end 25b by means 
of a guide element 16 provided on the extension 15. 
Like the coupling lever 23 from figures 2a to 3b, the 

20 control slot 25 from figure 5 takes over the function 
of controlling the movement of the bearing pin 10 and 
of the pivot axis S in the guide slot 20. 

Figure 6 shows a third modification of the arrangement 
25 from figures 2a to 3b, the sole difference being that a 
device for setting the inclination of the backrest 
between different positions of use has been omitted. 
Instead, the coupling lever 23 is coupled pivotably at 
its lower end 23b directly to the supporting plate 2. 

30 

In the case of the fourth embodiment, illustrated in 
figure 7, of the arrangement from figures 2a to 3b, the 
guide slot 20 is replaced by^ a guide lever 27, which is 
arranged pivotably on a bearing point 28 of the 
35 supporting plate 2, and which is connected at its free 
end, which faces away from the bearing point 28, to the 
bearing pin 9 of the backrest fitting 1 in an 
articulated manner or holds said bearing pin in a 
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rotatable manner. In this case, an additional device 
(not illustrated in figure 7) has to be provided for 
locking the guide lever 27 in one or both end positions 
which correspond to the backrest positioned in a 
position of use or to the backrest folded forward onto 
the seat surface. A stop 29 is provided here on the 
guide lever 27 and defines one end position when the 
guide lever 27 is pivoted and thereby takes on the 
fianction of the end stops of a guide slot. 

In this exemplary embodiment, a movement of the bearing 
pin 10 or of the pivot axis S of the backrest fitting 
1, when it is folded forward, is brought about by the 
fact that the guide lever 27 pivots about its axis 
formed by the bearing point 28. The 
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control of this movement takes place, as in the 
exemplary embodiment according to figure 6, by the 
coupling lever 23, which is coupled directly to the 
supporting plate 2 . 

5 

The arrangement from figure 7 therefore forms a four- 
bar linkage as the device for folding the backrest 
forward onto a seat surface. 

10 Figures 8a and 8b show a further aspect of the 
invention, according to which the backrest R of a motor 
vehicle seat can be moved with respect to the seat 
frame and the assigned seat surface F in the 
longitudinal direction L of the seat (cf. figure 1) or 

15 longitudinal direction x of the vehicle. This is 
achieved in the present case by the frame subassembly 
(supporting plate 2), on which the backrest R is 
arranged, being displaceable in the longitudinal 
direction x of the vehicle. 

20 

The displaceability of the supporting plate 2 in the 
longitudinal direction x of the vehicle is made 
possible by the supporting plate 2 being connected in 
an articulated manner in the region of its end which is 

25 in front in the longitudinal direction x of the vehicle 
and in the region of its end which is at the rear in 
the longitudinal direction x of the vehicle to a floor 
subassembly 30 via a respective adjusting lever 31 or 
32. The two adjusting levers 31, 32 form a 

3 0 parallelogram arrangement, as is also known for 
adjusting complete seat assemblies, and are coupled in 
each case by their upper end 31a or 32a to the^ 
supporting plate 2 and by their lower end 31b or 32b to 
the floor subassembly 30. Joint pivoting of the 

35 adjusting levers 31, 32, which are always aligned 
parallel here, enables the backrest R to be moved 
forward in the longitudinal direction of the vehicle 
(figure 8b) or to be moved rearward again (figure 8a) . 
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If, during the adjustment of the backrest R in the 
longitudinal direction x of the vehicle , the height of 
the backrest R along the vertical vehicle axis z is to 
5 remain constant, the adjusting levers 31, 32 have to 
have in their second end position (figure 8b) , as in 
their first end position (figure 8a), an identical 
inclination in the opposite direction to the vertical 
vehicle axis z. In this case, the adjusting device 3 
10 formed by the adjusting levers 31, 32 can be used to 
set just two different longitudinal positions of the 
backrest R, as illustrated in figures 8a and 8b. 

If, by contrast, during the adjustment of the backrest 
15 R in the longitudinal direction x of the vehicle, a 
change in the position of the backrest along the 
vertical vehicle axis z also has to be accepted, then 
it is also possible for more than two positions to be 
set in the longitudinal direction x of the vehicle. It 
20 is then necessary for corresponding 
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locking elements to be provided, for example in the 
form of latching elements, which permit the backrest R 
to be locked in the individual longitudinal positions. 

5 In the case of the exemplary embodiment illustrated in 
figures 8a and 8b, an adjustment of the backrest R in 
the longitudinal direction x of the vehicle only 
between the two end positions illustrated in figure 8a 
and figure 8b is provided. These end positions are in 

10 each case stable if corresponding limiting means, for 
example in the form of stops, or other locking means 
are provided which prevent a further pivoting of the 
adjusting levers 31, 32 beyond the particular end 
position or with which the adjusting levers 31, 32 can 

15 be locked in the particular end position. 

The floor subassembly 30 can also be guided 
displaceably in the longitudinal direction x of the 
vehicle in a longitudinal guide, 

20 

Figures 9a and 9b show a combination of the adjusting 
device from figures 8a and 8b together with the 
adjusting devices from figures 2a to 3b. This enables 
an adjustment of the backrest fitting 1 in the 

25 longitudinal direction x of the seat, and a setting of 
the inclination N of the backrest fitting 1 and, in 
addition, a folding of the backrest fitting 1 forward 
in the direction of the seat surface of the 
corresponding vehicle seat. In this case, the two 

3 0 adjusting levers 31, 32 are coupled by their upper ends 
31a, 32a to the bearing point 40 of the adjusting 
rocker 41 or the bearing point 54 of the secondary 
locking element 52 . 

35 The arrangement illustrated in figure 10, which has a 
device 4 for adjusting the angle of inclination of the 
backrest in an upright position of use together with an 
assigned locking device 5, and a device for folding 
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the backrest forward onto a seat surface, corresponds 
essentially to the arrangement illustrated in 
figures 2a to 3b. Only the essential technical 
differences in this respect will be discussed below. In 
5 respect of the remaining components of the arrangement 
illustrated in figure 10 reference is made to the 
corresponding embodiments in figures 2a to 3b, with 
corresponding structural elements or subassemblies in 
figure 10 being provided in each case with the same 
10 reference numerals as in figures 2a to 3c. 

It should first of all be noted that, in the case of 
the arrangement illustrated in figure 10, two 
structural elements, namely the backrest fitting 1 and 
15 the coupling lever 23, are arranged on another side of 
the supporting plate 2 (namely on its second side or 
rear side) 
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to the remaining subassemblies, namely the locking 
lever 21, the adjusting rocker 41 and the locking 
device 5, which are in each case arranged on a first 
side (front side) of the supporting plate 2. The 
5 arrangement of the abovementioned siibassemblies on 
different sides of the supporting plate 2 cannot be 
seen in figure 10, since in the present case the 
individual structural elements and subassemblies are in 
each case illustrated transparently in all of the 
10 figures. The arrangement of individual subassemblies on 
different sides of the supporting plate 2 is required 
in order to prevent a collision of the subassemblies 
during an adjusting operation. 

15 In the case of the arrangement illustrated in 
figure 10, it is of significance that the axis formed 
by the coupling point 23a of the coupling lever 23 on 
the extension 15 of the backrest fitting 1 and the axis 
formed by the bearing point 40 of the adjusting lever 

20 41 lie on a circular path, the center point of which is 
formed by the pivot axis S of the backrest fitting 1, 
and which has a defined radius R with respect to this 
center point . 

25 If the backrest fitting 1 of the backrest, as described 
previously by way of example with reference to 
figures 3a and 3b, by unlocking of the bearing pin 10 
and subsequent folding of the backrest forward, is now 
folded forward from its upright position illustrated in 

30 figure 10 (corresponding to a position of use of the 
backrest) into an essentially horizontal position 
(corresponding to a position of the backrest in which 
• it is folded forward onto the seat surface) , then the 
axis formed by the one coupling point 23 a of the 

35 coupling lever 23 and the axis formed by the bearing 
point 40 of the adjusting rocker 41 thereby come into 
overlap, as illustrated with reference to figures 11a 
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to 11c, and therefore coincide. 

Figures 11a to 11c in each case show the arrangement 
from figure 10 after the backrest has been folded 
forward onto the seat surface, corresponding to an 
essentially horizontal alignment of the backrest 
fitting 1. In this case, figures 11a to 11c differ in 
the setting of the inclination of the backrest fitting 
1 (and therefore of the backrest) before it is folded 
forward into the horizontal position. These different 
settings can be seen with reference to the different 
angular position of the adjusting rocker 41 in 
figures 11a, lib and 11c. 

The setting of the adjusting rocker 41 that is shown in 
figure 11a (and is fixed by means of the locking device 
5) corresponds to a very pronounced inclination of the 
backrest fitting 1 to the rear in its position of use. 
The setting of the adjusting rocker 41 that is 
illustrated in figure lib 
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corresponds to an average inclination of the backrest 
fitting 1 to the rear in its position of use, 
specifically precisely to that inclination N of the 
backrest fitting 1 in its position of use, as is 
5 illustrated in figure 10. This is because the adjusting 
rocker in figure 10 is situated in the same angular 
position as in figure lib. Figure 11c finally shows a 
backrest fitting 1 which has been folded forward and 
which was aligned virtually vertically, i.e. parallel 
10 to the vertical vehicle axis, before it was folded 
forward. 

It is clear with reference to figures 11a to 11c that 
the axis defined by one coupling point 23a of the 

15 coupling lever 23 and the axis defined by the bearing 
point 40 of the adjusting rocker 41 are brought into 
overlap in all three cases, i.e. irrespective of 
whether the backrest fitting 1 was in a very greatly 
rearwardly inclined position before it was folded 

20 forward (as in the case of figure 11a) or in a position 
with average inclination to the rear (as in the case of 
figure lib) or in a virtually vertical alignment with 
at most a small inclination (as in figure 11c) . In all 
three cases, when the backrest is folded forward, the 

25 one, upper coupling point 23a of the coupling lever has 
assumed a position at the end, in which it is 
positioned below the bearing point 40 of the adjusting 
rocker 41 (on the other side of the supporting plate 
2) . This is achieved by said coupling point 23a and the 

3 0 bearing point 40 being situated on a circular path with 
a defined radius R about the pivot axis S of the 
backrest fitting 1 and by this pivot axis S, at the 
beginning and at the end of the folding movement of the 
backrest from a position of use into its folded- forward 

35 position, being positioned in each case at the same end 
20a of the guide path 20, i.e. at precisely the same 
point on the supporting plate 2 . 
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The effect therefore achieved with the arrangement 
which is illustrated in figure 10 and is explained in 
greater detail with reference to figures 11a to 11c is 
5 that the backrest fitting 1 and therefore the backrest 
R, after being folded forward onto the seat surface, 
are positioned in each case essentially horizontally in 
the same position over the seat surface of the 
corresponding vehicle seat irrespective of the angle of 

10 inclination which they had before they were folded 
forward. Accordingly, even a backrest which was 
inclined originally to the rear to a pronounced extent 
can therefore be folded forward directly onto the seat 
surface without the backrest previously having had to 

15 be transferred into an essentially vertical position of 
use - 

Figures 12a and 12b illustrate a motor vehicle seat 
which comprises a seat frame U which, on the one hand, 
20 bears a seat trough B, which can be adjusted in height 
and inclination by means of a setting device H and 
which defines a seat surface FL for a seat user 
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and to which, on the other hand, is fastened a 
supporting plate T to which a backrest R, which has a 
front side VO serving to support a seat user's back, is 
coupled pivotably. In this case, the actual seat 
5 surface of the motor vehicle seat is formed not by the 
seat trough W, but rather by a seat cushion which is to 
be arranged on the seat trough. However, the particular 
setting of the height and inclination of the seat 
trough W defines the position of the seat surface FL. 
10 In a corresponding manner, a backrest cushion, against 
which a seat user can lean with his back, is to be 
arranged on the front side VO of the backrest R. 

The motor vehicle seat illustrated in figure 12a can be 
15 adjusted, on the one hand, in its inclination with 
respect to the vertical vehicle axis z, so that the 
backrest R can assume a plurality of different 
positions of use, in which its serves in each case to 
support a seat user's back, but in each case has a 
20 different inclination with respect to a predetermined 
vertical (for example, the vertical vehicle axis z in 
the case of a seat fitted in a motor vehicle) . In 
addition, the backrest R can be folded forward onto the 
seat surface FL of the motor vehicle seat, with the 
25 result that additional transporting space is provided 
above the backrest R or the seat can be displaced 
forward in the longitudinal direction x of the vehicle 
within the context of an "easy-entry function". 

3 0 Figures 13 and 14 illustrate two different embodiments 
of the means 1 to 5 which permit the adjustment of the 
inclination of the backrest R and the folding of it 
forward onto the seat surface FL, and which are in each 
case arranged on the supporting plate T. In this case, 

35 figure 13 shows an arrangement as can also be seen on 
the backrest fitting of the vehicle seat from 
figures 12a and 12b, and figure 14 shows a modification 
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of this arrangement. The arrangement illustrated in 
figure 14 will be firstly discussed below. 

Figure 14 shows a backrest fitting 101 which forms part 
5 of the backrest frame of the backrest R, illustrated in 
figures 12a and 12b, of a motor vehicle seat and which 
has, in the region of its lower end along the vertical 
vehicle axis z, a pivot axis in the form of a bearing 
pin 110 via which the backrest fitting 101 is mounted 

10 pivotably on a frame subassembly T in the form of a 
supporting plate of the seat assembly. The bearing pin 
110 of the backrest fitting 101 is mounted displaceably 
in a guide slot 120 of the supporting plate T, so that 
the bearing pin 110 and therefore the pivot axis of the 

15 backrest fitting 101 can be moved 



wo 2004/030979 PCT/DE2003/003143 

- 23 - 

between the two ends of the guide slot 12 0 by 
displacement along the guide slot 120. 

In the state which is illustrated in figure 14, such a 
5 movement of the bearing pin 110 along the guide slot 

120 is prevented by a lever arm 131 of a locking lever 
103, which is mounted pivotably on a bearing point 130 
of the supporting plate T, acts on the bearing pin 110 
via an intermediate element 201, which can be pivoted 

10 about an axis 200, and fixes said bearing pin in the 
guide slot 12 0 in the region of the first end. By this 
means, a combined pivoting and displacing movement of 
the bearing pin 110 in the guide slot 120 is 
impossible. 

15 

In this case, the locking lever 103 is preferably 
prestressed by means of an elastic element, which acts 
on an application point 133 of the locking lever 103, 
in the direction of the state illustrated in figure 14 
20 by it counteracting a displacement of the bearing pin 
110 in the guide slot 120. In this case, the locking 
lever 103 does not act via the intermediate element 201 
directly on the bearing pin 110, but rather on a lever 

121 of a gear arrangement 102, 104, on which the 
25 bearing pin 110 is held. The function of the gear 

arrangement 102, 104 will be explained further below. 

To release the bearing pin 110 in the guide slot 12 0, 
the locking lever 103 has to be pivoted, so that it no 
30 longer acts on the intermediate element 201. During 
such a pivoting movement, the locking lever 103 is 
guided by a pin 132 in a guide slot 135 of the 
supporting plate T. 

35 The pivoting lever 121, in which the bearing pin 110 of 
the backrest fitting 101 is held, is coupled via a 
coupling lever 123 to a toothed segment lever 141 of 
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the gear arrangement 102, 104, which segment lever 
forms a gear element 104 on which a compression spring 
DF acts. For this purpose, the coupling lever 123 is 
connected in an articulated manner at its one, upper 
5 end 123a to the pivoting lever 121 and at its other, 
lower end 123b to the toothed segment lever 141. The 
toothed segment lever 141 can be pivoted about a 
bearing point 14 0 provided on the supporting plate T 
and has an external toothing 142 which is in engagement 
10 with a locking device 105 in such a manner that a 
pivoting movement of the toothed segment lever 141 is 
not possible in the state shown in figure 14. 
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In addition, the toothed segment lever 141 has a 
slotted guide 143 in which a pin 144 provided on the 
supporting plate T engages and which therefore serves 
to limit the possible pivoting range of the toothed 
5 segment lever 141. 

The locking device 105 assigned to the toothed segment 
lever 141 comprises a primary locking element 151 
which, as locking lever, can be pivoted about a bearing 

10 point 153 provided on the supporting plate T and which 
has a toothing region 155 which engages in the toothing 
region 142 of the toothed segment lever 141 in order to 
lock the latter. The primary locking element 151 is 
assigned a locking element 152 which is likewise 

15 designed as a locking lever, can be pivoted about a 
further bearing point 154 and bears with a stop 152a 
against an assigned stop 151a of the primary locking 
element 151 and thereby prevents a pivoting movement of 
the primary locking element 151 that would release the 

20 toothing 142 of the toothed segment lever 141. 

A force application point 156 is provided on the 
secondary locking element 152 and a force which leads 
to a pivoting of the secondary locking element 152 can 

25 be introduced at it, so that the mutually assigned 
stops 151a, 152a of the two locking elements 151, 152 
become disengaged. For triggering the corresponding 
pivoting movement of the secondary locking element 152, 
use can be made of different physical or technical 

30 principles, for example an actuator in the form of a 
solenoid or an electric motor or alternatively a manual 
actuating device, etc. 

During the pivoting of the secondary locking element 
35 152, the latter acts on an extension 151b of the 
primary locking element 151 and thereby causes a 
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pivoting movement of the primary locking element 151 
about the assigned pivot axis (bearing point 153)/ by 
means of which the toothing 155 thereof becomes 
disengaged from the assigned toothing 142 of the 
5 toothed segment lever 141 . 

Furthermore, a linear spring DF in the form of a 
compression spring designed as a helical spring acts on 
the toothed segment lever 141 and is supported at one 

10 end on a stop AW of the supporting plate T and at the 
other end on a stop surface 146 of the toothed segment 
lever 141. The compression spring DF has the tendency 
to pivot the toothed segment lever 141 
counterclockwise, which, owing to the coupling of the 

15 toothed segment lever 141 via the two further levers 
121, 123 of the 



wo 2004/030979 PCT/DE2003/003143 

- 25 - 

gear arrangement 102, 104, leads to a pivoting movement 
of the backrest fitting 101 likewise counterclockwise, 
with the result that the backrest R (cf. figures 12a 
and 12b) has the tendency to be inclined forward, i.e. 
to be positioned with its front side VO against a seat 
user's back. However, in the state of the gear 
arrangement 102, 104 that is illustrated in figure 14, 
the previously described movement of the toothed 
segment lever 141 and of the backrest fitting 101 (and 
therefore of the backrest R) is prevented by the 
locking device 105 being in the locked state and 
therefore preventing a pivoting movement of the toothed 
s egment 1 ever 141. 

In order to adjust the inclination of the backrest 
fitting 101 and therefore of the backrest R, first of 
all the locking device 105 has therefore to be unlocked 
by acting on the force application point 156 of the 
secondary locking element 152, so that the toothing 155 
of the primary locking element 151 becomes disengaged 
from the assigned toothing 142 of the toothed segment 
lever 141 and no longer locks the latter. The toothed 
segment lever 141 then pivots automatically under the 
action of the compression spring DF in such a manner 
that it brings about, via the two further levers 121, 
123 of the gear arrangement 102, 104, a pivoting 
movement of the backrest fitting 101 and therefore of 
the backrest overall forward, in the direction of a 
seat user's back. However, this pivoting movement only 
comes about if the seat user is not resting with his 
back against the front side VO of the backrest R (cf, 
figures 12a and 12b) . In the last-mentioned case, the 
pivoting movement would be limited or prevented by the 
counterforce exerted by the seat user on the front side 
VO of the backrest R. 



Conversely, after the unlocking of the locking device 
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105 and therefore the release of the toothed segment 
lever 141, a pivoting of the backrest R to the rear can 
also be triggered by the seat user pressing with his 
back against the front side VO of the backrest R in 
5 order to incline the latter to the rear. This leads to 
a pivoting movement of the backrest fitting 101 
(together with the backrest R) in the clockwise 
direction and - because of the coupling of the toothed 
segment lever 141 to the backrest fitting 101 via the 

10 levers 121, 123 - results in a corresponding pivoting 
movement of the toothed segment lever 141 in the 
clockwise direction. This pivoting movement takes place 
counter to the compressive force (prestressing force) 
of the compression spring DF. That is to say, when 

15 acting on the front side VO of the backrest R, the seat 
user has to overcome that moment which is produced on 
the toothed segment lever 141 by the action of the 
compression spring DF. In this case, the gear 
arrangement 141 in the form of a lever arrangement can 

2 0 bring about a transmission of this 
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moment, with the result that the torque exerted 
indirectly on the backrest fitting 101 by the 
compression spring DF differs from the moment exerted 
on the toothed segment lever 141 by the compression 
5 spring DF. 

In addition, in the state which is shown in figure 14 
and in which the backrest fitting 101 and therefore the 
backrest of the seat are locked in a certain position of 

10 inclination (by means of the locking device 105) , a 
folding of the backrest R forward onto the seat surface 
FL of the motor vehicle seat illustrated in figures 12a 
and 12b can be triggered by the locking lever 103, which 
is coupled to a backrest unlocking button, being pivoted 

15 counterclockwise, by actuation of the backrest unlocking 
button, in such a manner that it no longer acts via the 
intermediate element 201 via the pivoting lever 121 on 
which the bearing pin 110 of the backrest fitting 101 is 
arranged. After the bearing pin 110 therefore the pivot 

20 axis of the backrest fitting 101 are unlocked, the 
backrest R can then be folded forward together with the 
backrest fitting 101 in the direction of the seat 
surface F of the vehicle by the backrest R being grasped 
by a person and being folded over toward the seat 

25 surface FL. During this folding movement of the backrest 
R and of the backrest fitting 101, the and bearing pin 
110, which defines the respectively current pivot axis 
of the backrest fitting 101 during when it is folded 
forward, moves in the guide slot 120 between the two end 

30 stops thereof. The movement of the bearing pin 110 in 
the guide slot 120 is controlled here by the pivoting 
lever 121 and the coupling lever 123, via which levers 
the backrest fitting 101 is coupled to the toothed 
segment lever 141. Since, when the backrest R or the 

35 backrest fitting 101 is folded forward, the toothed 
segment lever 104 is locked by means of the assigned 
locking device 105, the backrest fitting 101, when 
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being folded forward, is coupled via the pivoting lever 
121 and the coupling lever 123 to an element fixed on 
the frame (cannot be moved with respect to the 
supporting plate T) . 

Overall, when the backrest R is folded forward, the 
bearing pin 110 moves from the state illustrated in 
figure 14 first of all from the first end of the guide 
slot 12 0 to its other, second end and then back again 
to the first end. When the backrest fitting 141 is 
completely folded forward and therefore the backrest R 
is situated above the seat surface FL, the bearing pin 
110 is therefore situated again at the same point as at 
the beginning of the folding movement (figure 14) and 
can be locked there by means of the locking lever 103. 
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During a subsequent, renewed swinging-up of the 
backrest from the position in which it is folded 
forward onto the seat surface FL into a position of 
use, corresponding to an essentially upright position 
5 with an inclination which can be set - as described 
further on - with respect to the vertical vehicle axis 
z, the above-explained movement of the bearing pin 110 
in the guide slot 120 of the supporting plate T occurs 
again. 

10 

It is of particular significance in the present case 
that neither during the folding of the backrest forward 
nor during a later folding of the backrest back into a 
position of use does the compression spring DF, which 

15 acts on the toothed segment lever 141, act on the 
backrest fitting 101 (and therefore the backrest R) . 
This is because the toothed segment lever 141 is locked 
by means of the locking device 105 during this folding 
movement and acts as an element of the supporting plate 

20 T, which element is fixed on the frame. The pivoting 
lever 121 and the coupling lever 123 of the lever 
arrangement 102, 104 are here designed in such a manner 
that they bring about precisely the desired movement of 
the bearing pin 110 to and fro in the guide slot 12 0 

25 when the backrest fitting 101 is folded forward and 
there is therefore a corresponding pivoting movement of 
the bearing pin 110, which is arranged on the pivoting 
lever 121. The two levers 121, 123 therefore compensate 
for the pivoting movement of the backrest R and 

30 therefore of the backrest fitting 101 in conjunction 
with the guide slot 120 in such a manner that this 
folding movement can be carried out with the toothed 
segment lever 141 locked. 

35 When the backrest R is folded forward onto the seat 
surface FL and when the backrest R is subsequently 
folded back into a position of use in which it can 
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serve to support a vehicle occupant's back, the 
backrest R and backrest fitting 101 are therefore 
decoupled from the compression spring DF insofar as 
this spring does not in any way effect the folding 
movement. This is made possible by the folding movement 
taking place with the toothed segment lever 141 locked, 
the bearing pin 110 in the guide slot 120 under control 
by the pivoting lever 121 and the coupling lever 123 
bringing about the required compensating movement which 
permits the backrest fitting 101 to be pivoted with the 
toothed segment lever 141 locked. 

Figure 13 shows a modification of the arrangement from 
figure 14, the difference being that the linear spring 
DF in the form of a compression spring is replaced by a 
torsion spring D in the form of a spiral spring which 
acts at one end on the bearing point 140 of 
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the toothed segment lever 141 and at the other end on 
the cover of the supporting plate T by means of a bolt 
157. 

5 In the arrangement illustrated in figure 13, the 
torsion spring D has the same function as the linear 
spring DF illustrated in figure 14. It prestresses the 
toothed segment lever 141 in the clockwise direction, 
with the result that the latter has the tendency to 

10 pivot the backrest fitting 101 and therefore the 
backrest R (cf. figures 12a and 12b) forward 
counterclockwise if the toothed segment lever 141 is 
not locked by means of the locking device 105. A 
pivoting of the backrest R to the rear therefore has to 

15 take place counter to the prestressing force of the 
torsion spring D. 

Otherwise, the exemplary embodiment illustrated in 
figure 13 corresponds to the one explained with 
20 reference to figure 14. 



